Over the last two decades, renewed fieldwork in poorly explored areas of the tropical Andes has dramatically increased the comparative material available to study patterns of inter-and intraspecific variation in tropical plants. In the course of a comprehensive study of the genus Escallonia, we found a group of specimens with decumbent branching, small narrowly elliptic leaves, inflorescences with up to three flowers, and flowers with red petals. This unique combination of traits was not present in any known species of the genus. To evaluate the hypothesis that these specimens belonged to a new species, we assessed whether morphological variation between the putative new species and all currently known Escallonia species was discontinuous. The lack of overlap in tolerance regions for vegetative and reproductive traits combined with differences in habit, habitat, and geographic distribution supported the hypothesis of the new species, which we named Escallonia harrisii. The new species grows in sandstone inter-Andean ridges and cliffs covered with dry forest, mostly on steep slopes between 1,300-2,200 m in southern Bolivia. It is readily distinct in overall leaf and flower morphology from other Escallonia species in the region, even though it does not grow in sympatry with other species. Because E. harrisii is locally common it may not be threated at present, but due to its restricted geographic distribution and the multiple threats of the tropical dry forests it could become potentially vulnerable.
INTRODUCTION
The tropical Andes harbor an exceptional concentration of endemic plant species and are considered one of the hottest global biodiversity hotspots (Myers et al., 2000) . Patterns of species richness and endemicity in these mountains vary with elevation as a result of the evolutionary history of resident lineages. The low elevation tropical dry forest stands out as a remarkable biome that includes more species-poor but endemic-rich clades than other Andean biomes due to the persistence of old lineages that have diversified over the last 20 my (Särkinen et al., 2011) . Unfortunately, these evolutionarily unique forests are highly threatened (Banda-R et al., 2016) . Therefore discovering, describing, and documenting their biodiversity is of significant interest to evolutionary and conservation biologists alike.
Escallonia Mutis ex L.f. (Escalloniaceae) is a morphologically and ecologically diverse genus of shrubs and small trees widely distributed in the neotropical mountains (Zapata, 2013; Sede & Denham, 2018) . It is characterized by its sympodial growth with distinctive long-and short-shoot construction. The leaves are always simple, spiral, and with serrate margins. Flowers are borne singly or in inflorescences of few to many flowers. The flowers are always pentamerous, with free petals at maturity and inferior ovaries. There is an intrastaminal nectary disk, and always a characteristic large discoid stigma. All Escallonia species have bilocular septicidal capsules enclosing about 100 minute seeds. The species examined so far show the same chromosome morphology and base number (n = 12) (Zielinski, 1955; Sanders, Stuessy & Rodriguez, 1983; Hanson et al., 2003) . Some species have a long history in horticulture and are widely used as ornamentals (Sleumer, 1968; Denaeghel et al., 2018) .
Escallonia, with 39 species, is one the most species-rich genera in the Escalloniaceae (APG, 2016) . Although relationships within Escalloniaceae and between Escalloniaceae and other Campanulids are not fully resolved (Tank & Donoghue, 2010; Beaulieu & O'Meara, 2018) , the monophyly of Escallonia is strongly supported (Sede et al., 2013; Zapata, 2013) . Most Escallonia species are distributed along the Andes, from northern Venezuela to southern Argentina, and the mountains of Costa Rica. Some species are restricted to the mountains of southeastern Brazil, and one species occurs in Juan Fernández Island. Most species have comparatively broad geographic ranges, and only few species are extremely narrow endemics (Sleumer, 1968) . The phylogeny of Escallonia shows considerable phylogenetic geographic structure with major clades restricted to geographic regions (Zapata, 2013) . This suggests that old divergences are associated with geographic isolation and that recent divergences are associated with bioclimatic differentiation along elevation gradients within geographic regions.
Historically, Escallonia has been relatively well-collected in some areas such as the southern Andes (Kausel, 1953; Sleumer, 1968; Sede & Denham, 2018) . Renewed field exploration in poorly-known and highly threatened regions of the tropical Andes has made available new comparative material to study broad patterns of variation and reassess species boundaries in the genus. In this study, we present and describe a new species of Escallonia restricted to the dry forests of southern Bolivia. We include a detailed description and an illustration, and a discussion of the eco-phenotypic differences between the new species and other species that occur in the region.
MATERIALS & METHODS

Species concept
In the present study, we follow the general lineage species concept (De Queiroz, 1998) , which proposes that species are independently evolving segments of population-level lineages and that any evidence of lineage separation (i.e., distinct morphology, differences in ecological niche, monophyly of alleles) is sufficient to infer the existence of separate species (De Queiroz, 2007) . Here, we assess discontinuities in continuous morphological traits using the approach proposed by Zapata & Jiménez (2012) , in combination with differences in habit, habitat and geographic distribution.
Taxon sampling
A total of 809 herbarium specimens from all species of Escallonia and the new species were included in this study. Escallonia salicifolia Mattf. was not included here because only two specimens were available and the method used in this study requires a sample size larger than three (Zapata & Jiménez, 2012) . Voucher information for all specimens is available in a Git repository at http://github.com/zapataf/ms_eharrisii.
Morphological measurements
Because the new species differs from other Escallonia species in overall leaf shape and flower number, we tested the hypothesis that the new species boundary exists in the morphological spaces defined by these traits. To quantify leaf shape, we measured leaf length and width, and we counted the number of flowers per inflorescence in all specimens. On each specimen, we recorded leaf measurements from three different leaves and then averaged to generate mean leaf measurements. We counted flower number on one inflorescence per specimen.
Morphological discontinuities
We assessed morphological discontinuities in leaf shape and flower number between the new species and all Escallonia species using the method of Zapata & Jiménez (2012) . This pairwise method assesses whether the overlap of morphological values is below a given threshold to indicate a discontinuity, and thus support a species boundary. To determine morphological overlap, this method estimates the overlap of statistical tolerance regions in the morphological space defined by measurements of two species. Statistical tolerance regions correspond to the regions estimated with statistical confidence γ that encompass a proportion β of a population (i.e., a species). In this study, we used statistical confidence γ = 0.90 and a threshold 0.15. Therefore, we inferred a morphological discontinuity when proportions β ≥ 0.85 (one minus threshold) of each species in a pairwise comparison did not overlap. For leaf shape, we estimated the statistical tolerance regions for each species sharing a single point along the ridgeline manifold. The ridgeline manifold is the curve that includes all the critical points (maxima, minima, and saddles) of the bivariate normal mixture describing variation in leaf shape implied by each pairwise comparison. For flower number, we estimated one-tailed statistical tolerance regions describing variation in flower number implied by each pairwise comparison. All analyses were carried out in R 3.5.0 (R Core Team, 2016) ; source code and the data used in these analyses are available in a Git repository at http://github.com/zapataf/ms_eharrisii.
Nomenclature
The electronic version of this article in Portable Document Format (PDF) will represent a published work according to the International Code of Nomenclature for algae, fungi, and plants (ICN), and hence the new names contained in the electronic version are effectively published under that Code from the electronic edition alone. In addition, new names contained in this work which have been issued with identifiers by IPNI will eventually be made available to the Global Names Index. The IPNI LSIDs can be resolved and the associated information viewed through any standard web browser by appending the LSID contained in this publication to the prefix ''http://ipni.org/''. The online version of this work is archived and available from the following digital repositories: PeerJ, PubMed Central, and CLOCKSS.
RESULTS & DISCUSSION
Discontinuity in leaf morphology
The new species has small narrowly elliptic leaves (14.5-19.7 × 1.6-3.7 mm), which are uncommon in Escallonia (Fig. 1) . The weight of the evidence supporting a morphological discontinuity in leaf morphology is strong between the new species and the following 20 species:
, and E. schreiteri Sleumer (Fig. 2) . These results support the hypothesis of a species boundary between the new species and 20 currently known Escallonia species.
Discontinuity in flower number
The new species has inflorescences with up to three flowers, which are uncommon in Escallonia (Fig. 3 ). There is support for a morphological discontinuity in flower number between the new species and 30 species, 19 of which are also separated by a discontinuity in leaf morphology (see above, all species except E. petrophila). The remaining 11 species separated only by a morphological discontinuity in flower number are: E. alpina Poepp. ex DC., E. cordobensis (Kuntze) Hosseus, E. discolor Vent., E. florida Poepp. ex DC., E. hypoglauca Herzog, E. leucantha J. Rémy, E. megapotamica Spreng., E. resinosa (Ruiz & Pav.) Pers, E. rubra (Ruiz & Pav.) Pers., E. tucumanensis Hosseus, and E. virgata (Ruiz & Pav.) Pers. (Fig. 4) . These results support the hypothesis of a species boundary between the new species and 30 currently known Escallonia species.
Support for the new species boundary
Taken together, the results described above show there is evidence supporting a species boundary between the new species and 31 currently known Escallonia species. In most cases the new species boundary spans differences in both leaf and flower traits (19 species). In other cases, the species boundary is supported with evidence from one of the traits (12 species). This is consistent with the species concept we apply in this study (De Queiroz, 2007) . For instance, E. micrantha and the new species differ in both leaf shape and flower number, whereas E. florida and the new species differ in flower number but are broadly similar in leaf shape (Figs. 2, 4) . No material for DNA sequencing was available to place the new species in the Escallonia phylogeny, therefore it is not possible to discern whether The ridgeline manifold is the curve that includes all the critical points of the bivariate normal mixture describing the morphological variation implied by each pairwise comparison in Fig. 1 . The ridgeline manifold ranges from zero, the bivariate mean of the new species (E. harrisii), to one, the bivariate mean of the currently known species. The dashed line marks proportion β = 0.85 (one minus threshold 0.15) below which overlap indicates lack of a morphological discontinuity. morphological similarities between the new species and other species reflect convergent evolution or recent divergence with little differentiation.
Lack of support for morphological discontinuities, differences in habit and habitat, and alternative explanations
The weight of the evidence supporting a morphological discontinuity between the new species and the following seven species was weak: E. callcottiae Hook. & Arn., E. gayana Acevedo & Kausel, E. ledifolia Sleumer, E. myrtilloides L. f., E. polifolia Hook., E. rosea Griseb., and E. serrata Sm. There are three non-exclusive reasons to explain why this result does not undermine the hypothesis of a species boundary between the new species and any of these seven species: (i) Habit and habitat. E. myrtilloides, E. polifolia, E. rosea, E. serrata, and the new species all differ in habit and habitat. E. myrtilloides includes small trees with thick branches, obovate glabrous leaves, and it is restricted to the páramos and jalcas in the tropical Andes above 2,600 m. E. polifolia includes small shrubs with revolute, tomentulose leaves, and it is endemic to the jalcas in the Cha-Chapoyas region (northern Perú) above 2,800 m. E. rosea includes shrubs with lanceolate to obovate-lanceolate leaves, largely glabrous (only pubescent adaxially along the mid vein), and it is restricted to the wet temperate forests of southern Chile (Valdivian forests). E. serrata includes procumbet shrubs with mostly obovate-cuneate leaves, often entirely glabrous (sometimes puberulous adaxially along the veins), and it is endemic to Patagonia in southern Chile and Argentina. In contrast, the new species includes profusely branched sub-shrubs with decumbent branching and slender twigs, and it is endemic to the dry forest in southern Bolivia at around 1,700 m. (ii) Geographic sampling. One could propose that the new species is an allopatric population of any of the seven species. This would predict there are unsampled populations from any of the seven species across the geographic range of Escallonia. This is highly unlikely because other Escallonia species have been sampled thoroughly at intervening localities (Fig. 5) and we have examined around 3,900 Escallonia herbarium specimens that indicate that the geographic range of the seven species is well sampled (Zapata, 2011) . Lastly, (iii) Statistical power. The sample size for E. callcottiae, E. gayana, and E. ledifolia is very low (Table 1) , which lowers the statistical power of the method we used to diagnose morphological discontinuities (Zapata & Jiménez, 2012) . Therefore the lack of evidence supporting a morphological discontinuity in these cases may just be a statistical artifact. 
TAXONOMIC TREATMENT
Escallonia harrisii F Zapata & Villarroel, sp. nov. (Fig. 6 (Fig. 7) . Locally common.
Habitat: Plants of this species grow on rocky outcrops and ridges of red sandstone, mostly on steep slopes and summits between 1,300-2,200 m elevation. The dominant vegetation in the region where E. harrisii grows is dry forest on the slopes (i.e., Chaco Serrano forest) and semi-deciduous forests on the mountaintops (i.e., Tucumano Boliviano forest) Conservation status: Although E. harrisii has been collected in few localities, it is locally common and it may not be threatened at present. Because it is restricted to the tropical dry forest, one of the most threatened tropical habits (Banda-R et al., 2016) , it could become potentially vulnerable. However, more data and population-level studies are needed to assess the conservation status of this species. An IUCN category of Data Deficient (DD) is assigned, according to IUCN criteria (IUCN, 2012) . Affinities: Because we did not have access to good quality DNA, E. harrisii has not been included in a molecular phylogenetic study of Escallonia and its closest relatives are not known. Morphologically, E. harrisii displays similarities in leaf shape and flower number with E. callcottiae, E. gayana, E. ledifolia, E. myrtilloides, E. polifolia, E. rosea and E. serrata (Table 1) . However, none of these species has decumbent branching, slender twigs and narrow oblanceolate leaves.
Ecologically, no other species of Escallonia has been found in sympatry with E. harrisii. Only E. millegrana, E. micrantha, E. pendula and E. herrerae grow at equivalent elevations and in similar habitats (i.e., dry forests in inter-Andean valleys). These four species are strikingly different in all morphological traits compared to E. harrisii (Table 1) . Although E. millegrana also occurs in Bolivia, plants of this species are tall deciduous shrubs (up to 4 m) with long leaves (up to 15 cm), spines in young shoots, and inflorescences with around 850 flowers ( Table 1) .
